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Desempenho de Cultivares de Sorgo Sacarino em Dois Níveis de Saturação por Alumínio 
Visando a Produção de Etanol¹
Mateus Saturnino Oliveira²5DIDHO$XJXVWRGD&RVWD3DUUHOODñ9DQGHU)LOOLSHGH6RX]D45REHUW(XJHQH
6FKDIIHUWñ6DPXHO0RUHLUD0RXUDð3HGUR&pVDUGH2OLYHLUD5LEHLURð&DPLOD6LPmR0RXUmR5, Pedro 
+HQULTXH%RUJHV0DFKDGR5/XL]&DUORVGH$QGUDGH2$OH[DQGUH*RQoDOYHV)HUUHLUD2
Resumo
(VWHWUDEDOKRIRLUHDOL]DGRFRPREMHWLYRGHDYDOLDURHIHLWRGRDOXPtQLRWR[LFRHPFDUDFWHUHVGH
LQWHUHVVHGRVRUJRVDFDULQR3DUDLVVRIRLDYDOLDGRRGHVHPSHQKRGHFXOWLYDUHVGHVRUJRVDFDULQRHP
GRLVQtYHLVGHVDWXUDomRSRUDOXPtQLRFRQWUROHHQD(PEUDSD0LOKRH6RUJRHP6HWH/DJRDV
 0*$V FDUDFWHUtVWLFDV DYDOLDGDV IRUDP 3URGXomR GH 0DVVD 9HUGH 309 6yOLGRV 6RO~YHLV 7RWDLV
667$OWXUDGH3ODQWDV$3H)ORUHVFLPHQWR)ORU9HUL¿FRXVHGLIHUHQoDVVLJQL¿FDWLYDHQWUHJHQyWLSRV
SDUDWRGRVRVFDUDFWHUHVDYDOLDGRVPRVWUDQGRTXHDVFXOWLYDUHVDSUHVHQWDPGLIHUHQoDVJHQpWLFDVHQWUHVL
TXDQWRDRVFDUDFWHUHVDYDOLDGRV2EVHUYRXVHWDPEpPGLIHUHQoDVVLJQL¿FDWLYDVSHQWUHRVDPELHQWHV
SDUDRVFDUDFWHUHVDYDOLDGRV)RLYHUL¿FDGR LQWHUDomRJHQyWLSRV[DPELHQWHV VLJQL¿FDWLYD SSDUD
DVFDUDFWHUtVWLFDV)ORUHVFLPHQWR309H%UL[PRVWUDQGRFRPSRUWDPHQWRGLIHUHQFLDOGRVFXOWLYDUHVQRV
DPELHQWHVDYDOLDGRV9HUL¿FRXVHTXHRDOXPtQLR Wy[LFRFDXVRXSHTXHQRDXPHQWRQRVYDORUHVGH EUL[
PDVUHGX]LXIRUWHPHQWHRSRUWHHSURGXomRGHPDVVDYHUGHDOpPGHDPSOLDURFLFORGRVJHQyWLSRVGHVRUJR
VDFDULQRDYDOLDGRV
Introdução
26RUJR6DFDULQR>6RUJKXPELFRORU/ 0RHQFK@DSUHVHQWDVHFRPRLQWHUHVVDQWHPDWpULDSULPD
SDUD SURGXomR GH HWDQRO WDQWR GR SRQWR GH YLVWD DJURQ{PLFR TXDQWR LQGXVWULDO 3RU DSUHVHQWDU FROPRV
VXFXOHQWRV FRP Do~FDUHV GLUHWDPHQWH IHUPHQWiYHLV DVVLP FRPR D FDQDGHDo~FDU R VRUJR VDFDULQR VH
HQTXDGUDSHUIHLWDPHQWHQRVLVWHPDGHSURGXomRGRVHWRUVXFURDOFRROHLUR2XWUDSRVVLELOLGDGHYLVOXPEUD
DWHQGHURVLVWHPDGHSURGXomRYROWDGRSDUDDJULFXOWXUDIDPLOLDUHSDUDFRRSHUDWLYDVGHSURGXWRUHVEDVHDGRV
HPPLFURHPLQLGHVWLODULDVGHHWDQRORXSURGXomRGHDJXDUGHQWH 5LEHLUR)LOKRHWDO$FXOWXUD
GR VRUJR VH VREUHVVDL HP UHJL}HVPDUJLQDLV RQGH QmR VH SURGX] FDQD FRPEDL[D SUHFLSLWDomR H VRORV
iFLGRV6FKDIIHUWDQG%RUJRQRYL$WR[LFLGDGHDRDOXPtQLRpXPGRVSULQFLSDLVIDWRUHVOLPLWDQWHVD
H[SDQVmRGDSURGXomRGHSODQWDVHPVRORViFLGRVRVTXDLVUHSUHVHQWDPXPDJUDQGHiUHDFRPFDSDFLGDGH
SURGXWLYDHPUHJL}HVWURSLFDLVHVXEWURSLFDLV(FKDUWDQG&DYDOOL0ROLQD
3URJUHVVRV QD GH¿QLomR H FRQKHFLPHQWR GRVPHFDQLVPRV GH WROHUkQFLD DR DOXPtQLR GHSHQGHP
GDFRPSUHHQVmRGD UHDomRGDVSODQWDVDHVWHHOHPHQWRHPVXD IRUPD Wy[LFD %HQQHWDQG%UHHQ
WHPKDYLGRXPFUHVFHQWH LQWHUHVVHQD VHOHomRGHSODQWDV WROHUDQWHVTXHSRVVDPVHUXWLOL]DGDV HPiUHDV
FRPSUREOHPDVGHWR[LGH]GH$O$PDLRUSDUWHGRVVRORVEUDVLOHLURVVRE³FHUUDGR´UHFRQKHFHFHUFDGH
PLOK}HVGH.PðDSUHVHQWDYDORUHVGH3KLQIHULRUHVDDVVRFLDGRTXDVHVHPSUHDQtYHLVWy[LFRVGH$O
WURFiYHO2OPRVDQG&DPDUJR Conhecemos ainda muito pouco os mecanismos envolvidos nos 
SURFHVVRVGHWROHUkQFLDHGHUHVLVWrQFLDGHDOJXPDVHVSpFLHV:DWDQDEH	2VDNLeFRQVWDQWH
DWHQWDWLYDGHPHOKRULDGDVSODQWDVFXOWLYDGDVSDUDVXSHUDURVSUREOHPDVGHWR[LFLGDGHGH$OGHOD
)XHQWHHWDO
'HVVD IRUPDRREMHWLYRGHVWH WUDEDOKR IRLDYDOLDURHIHLWRGRDOXPtQLR WR[LFRHPFDUDFWHUHVGH
LQWHUHVVHGDFXOWXUDGRVRUJRVDFDULQR
Material e Métodos
2V H[SHULPHQWRV IRUDP FRQGX]LGRV HP GRLV DPELHQWHV QD ID]HQGD H[SHULPHQWDO GD (PEUDSD
0LOKRH6RUJRORFDOL]DGDHP6HWHODJRDV0*QDVDIUDDJUtFRODVHQGRXPHPIDL[DFRQWUROH
$FRPGH VDWXUDomRFRPDOXPtQLRHRXWURHP IDL[D %FRPGH VDWXUDomRFRPDOXPtQLR$
VHPHDGXUDIRLIHLWDSUDDPEDVDVIDL[DVQDPHVPDGDWD)RUDPDYDOLDGRVFXOWLYDUHVGHVRUJRVDFDULQR
GRSURJUDPDGHPHOKRUDPHQWRJHQpWLFRGD(PEUDSD0LOKRH6RUJR2GHOLQHDPHQWRH[SHULPHQWDOIRLHP
EORFRVFDVXDOL]DGRVFRPWUrVUHSHWLo}HV$VSDUFHODVH[SHULPHQWDLVIRUDPFRQVWLWXtGDVSRUGXDV¿OHLUDV
GHPHWURVGHFRPSULPHQWRHHVSDoDGDVSRUP$SRSXODomRXWLOL]DGDIRLGHSODQWDVKD e 
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DGXEDomRGHSODQWLRGHNJKDGRIRUPXODGRHNJKDGHXUHLDHPFREHUWXUD3URFHGHX
VH LUULJDomR FRPSOHPHQWDU GXUDQWH SHUtRGRV GH YHUDQLFRV H GHPDLV WUDWRV FXOWXUDLV IRUDPQRUPDOPHQWH
XWLOL]DGRVSDUDDFXOWXUD
 $VDYDOLDo}HVIRUDPIHLWDVQDVGXDV¿OHLUDVGHFDGDSDUFHODHDVFDUDFWHUtVWLFDVDYDOLDGDVIRUPD
3URGXomRGH0DVVD9HUGH3096yOLGRV6RO~YHLV7RWDLV667$OWXUDGH3ODQWDV$OWXUDH)ORUHVFLPHQWR
)ORU$3URGXomRGH0DVVD9HUGHIRLGHWHUPLQDGDSHORSHVRGHWRGDVDVSODQWDVGDSDUFHODFROKLGDVQD
pSRFDGHPDWXUDomR¿VLROyJLFDGRVJUmRVFRQYHUWLGRSDUDWKD2VWHRUHVGH6yOLGRV6RO~YHLV7RWDLVGR
FDOGRIRUDPPHQVXUDGRVSRUPHLRGHUHIUDW{PHWURGLJLWDOGHOHLWXUDDXWRPiWLFDFRPUHVXOWDGRHPEUL[2
FDOGRIRLH[WUDtGRDSDUWLUGHXPDDPRVWUDGHJGRVFROPRVGHV¿EUDGRVHKRPRJHQHL]DGRVHPSUHQVD
KLGUiXOLFDGHDFRUGRPHWRGRORJLDVXJHULGDSHOR&RQVHFDQD$$OWXUDGH3ODQWDVIRLGHWHUPLQDGDSHOD
PpGLDGDVSODQWDVGHFDGDSDUFHODGDVXSHUItFLHGRVRORDRiSLFHGDSDQtFXODHPPHWURV(R)ORUHVFLPHQWR
GHWHUPLQDGRSHORQ~PHURGHGLDVGRSODQWLRDRÀRUHVFLPHQWRGHGDVSODQWDVGDSDUFHOD3DUDDQiOLVH
GHGDGRVIRUDPUHDOL]DGDVDQiOLVHVFRQMXQWDVHQWUHRVDPELHQWHVSDUDWRGRVRVFDUDFWHUHVDYDOLDGRVHRWHVWH
GHPpGLDHPSUHJDGRIRL6FRWW.QRWWSRUPHLRGRSURJUDPD6LVYDU)(55(,5$
Resultados e Discussão
 2VUHVXPRVGDVDQiOLVHVGHYDULkQFLDSDUDSURGXomRGHPDVVDYHUGH309VyOLGRVVRO~YHLVWRWDLV
667DOWXUDGHSODQWDV$3HÀRUHVFLPHQWRÀRUHVWmRDSUHVHQWDGDVQDWDEHOD9HUL¿FDVHGLIHUHQoDV
VLJQL¿FDWLYDV S HQWUH JHQyWLSRV SDUD WRGRV RV FDUDFWHUHV DYDOLDGRVPRVWUDQGR TXH DV FXOWLYDUHV
DSUHVHQWDPGLIHUHQoDVJHQpWLFDVHQWUHVL9HUL¿FDUDPVHWDPEpPGLIHUHQoDVVLJQL¿FDWLYDVSHQWUHRV
DPELHQWHVFRQ¿UPDQGRRHIHLWRGRDOXPtQLRQRVFDUDFWHUHVDYDOLDGRV)RLYHUL¿FDGDLQWHUDomRJHQyWLSRV
[ DPELHQWHV S SDUD DV FDUDFWHUtVWLFDV )ORUHVFLPHQWR 309 H %UL[ PRVWUDQGR FRPSRUWDPHQWR
GLIHUHQFLDGRGRV JHQyWLSRVQRV DPELHQWHV DYDOLDGRV1mR IRL GHWHFWDGD LQWHUDomRJHQyWLSRV[ DPELHQWH
VLJQL¿FDWLYRSDUDDOWXUDGHSODQWDVPRVWUDQGRFRPSRUWDPHQWRFRLQFLGHQWHGRVJHQyWLSRVQRVDPELHQWHV
DYDOLDGRV$DOWXUDPpGLDQRDPELHQWHFRPGHVDWXUDomRGHDOXPtQLRIRLGHPHQRDPELHQWHGH
GHVDWXUDomRGHDOXPtQLRPPRVWUDQGRTXHRDOXPtQLRWy[LFRUHGX]IRUWHPHQWHRSRUWHGD
SODQWD
1DWDEHODHVWmRRVGHVGREUDPHQWRVGRVJHQyWLSRVGHQWURGHFDGDDPELHQWHDYDOLDGR3DUDWRGRV
RV JHQyWLSRV DYDOLDGRV YHUL¿FRXVH DXPHQWR QR Q~PHUR GH GLDV SDUD ÀRUHVFLPHQWR QR DPELHQWH FRP
DOXPtQLRYHUL¿FDQGRTXHRDOXPtQLRWy[LFRDXPHQWRXRFLFORGRVJHQyWLSRV9HUL¿FRXVHWDPEpPIRUWH
UHGXomRQDSURGXomRGHPDVVDYHUGHSDUD WRGRVRVJHQyWLSRVQRDPELHQWHFRPDOXPtQLR Wy[LFR3DUDD
FDUDFWHUtVWLFD VyOLGRV VRO~YHLV WRWDLV KRXYH DXPHQWR GRV WHRUHV QR DPELHQWH FRPGH VDWXUDomR GH
DOXPtQLRSDUD WRGRVRVJHQyWLSRVDYDOLDGRV H[FHWRSDUDRVJHQyWLSRV%5%56H&06;6
TXHQmRDSUHVHQWDUDPGLIHUHQoDVLJQL¿FDWLYDSHORWHVWH6FRWW.QRWWDGHSUREDELOLGDGHSDUDRVQtYHLV
GHVDWXUDomRSRUDOXPtQLR$SHVDUGRLQFUHPHQWRQRVWHRUHVGHEUL[RDPELHQWHFRPDOXPtQLRUHGX]LX
GUDVWLFDPHQWHRSRUWHHFRQVHTXHQWHPHQWHDSURGXomRGHPDVVDYHUGHGRVJHQyWLSRVFRQ¿UPDQGRRHIHLWR
QHJDWLYRGHVWHHOHPHQWRQDSURGXomRGHELRPDVVD3DUDDVFDUDFWHUtVWLFDVGHÀRUHVFLPHQWRKRXYHDXPHQWR
GRFLFORGLDVQRDPELHQWHFRPGHVDWXUDomRGHDOXPtQLRSDUDWRGRVRVJHQyWLSRVDYDOLDGRVSRUpPDV
PpGLDVVHJXLGDVSHORVJHQyWLSRV%5&06;6H&06;6QmRDSUHVHQWDPGLIHUHQoDHVWDWtVWLFD
7DEHOD  ±$QiOLVH GH YDULkQFLD GD3URGXomRGH0DVVD9HUGH 309 HP WKD 6yOLGRV6RO~YHLV7RWDLV
667HPEUL[DOWXUDGHSODQWDV$OWXUDHPPHWURVHQ~PHURGHGLDVSDUDRÀRUHVFLPHQWR)ORUGHGH]
JHQyWLSRVGHVRUJRVDFDULQRDYDOLDGRVHPDPELHQWHVFRPHGHVDWXUDomRGHDOXPtQLRQRVRORHP
6HWH/DJRDV0*QDVDIUD
FV GL 
QM 
Florescimento Altura PMV Brix
Blocos/Ambientes 4 6,48 0,15 101,71 0,10
'ĞŶſƟƉŽƐ 9 207,27 ** 0,24 ** 372,81 ** 14,10 **
Ambientes 1 735,00 ** 17,50 ** 12021,33 ** 37,92 **
'ĞŶſƟƉŽƐǆŵďŝĞŶƚĞƐ 9 18,70 * 0,12 NS 112,79 ** 1,79 **
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Resíduo 36 7,06 0,08 38,15 0,58
Média  90  2,92  39,40  15,88  
CV(%)  2,94  9,47  15,68  4,80  
** e *VLJQL¿FDWLYRVDHGHSUREDELOLGDGHUHVSHFWLYDPHQWHSHORWHVWH)nsQmRVLJQL¿FDWLYRSHORWHVWH)
7DEHOD±0pGLDGDVFDUDFWHUtVWLFDVGHÀRUHVFLPHQWRSURGXomRGHPDVVDYHUGH309VyOLGRVVRO~YHLV
WRWDLV667SHORWHVWH6FRWW.QRWWGHFXOWLYDUHVGHVRUJRVDFDULQRHP6HWH/DJRDV±0*QDVDIUD

ƵůƟǀĂƌĞƐ Florescimento Produção de Massa Verde Brix
0% Al 40% Al 0% Al 40% Al 0% Al 40% Al
BR501 80 A c 82 A d 35,619 A c 14,571 B b 13,07 A d 13,07 A d
BR505 84 B b 96 A b 51,857 A b 25,047 B b 16,20 B b 17,87 A a
BRS506 92 B a 101 A a 40,476 A c 16,095 B b 12,90 B d 16,63 A b
BRS509 92 B a 101 A a 53,048 A b 24,095 B b 15,60 B b 17,07 A b
BRS 511 88 B a 98 A a 56,857 A b 21,429 B b 16,17 B b 17,70 A a
CMSXS638 92 B a 101 A a 69,238 A a 21,714 B b 14,37 B c 16,60 A b
CMSXS630 86 B b 92 A b 57,238 A b 32,000 B a 16,13 A b 17,23 A b
BRS 508 90 B a 98 A a 47,143 A c 28,096 B a 17,73 A a 18,43 A a
CMSXS646 84 A b 88 A c 66,000 A a 32,000 B a 16,00 A b 16,70 A b
CMSXS647 81 A c 83 A d 58,095 A b 37,429 B a 12,63 B d 15,40 A c
0pGLDVVHJXLGDVSHODVPHVPDVOHWUDVPDL~VFXODVQDKRUL]RQWDOHPLQ~VFXODQDYHUWLFDOFRQVWLWXHPJUXSR
HVWDWLVWLFDPHQWHKRPRJrQHR
2ÀRUHVFLPHQWRDPpGLDJHUDOQDDQiOLVHFRQMXQWDIRLGHGLDVFRPYDULDomRGHGLDVSDUDR
%5DGLDVSDUDRVJHQyWLSRV%5%56H&06;6QRDPELHQWHFRPGH$OHYDULDomR
GHGLDVSDUDR%5DGLDVSDUDRVJHQyWLSRV%5%56H&06;6QRDPELHQWHFRP
GH$O
3DUDR309DSUHVHQWRXPpGLDJHUDOLJXDODWKDQDDQiOLVHFRQMXQWDFRPYDULDomRHQWUH
WKDSDUDR%5DWKDSDUDR&06;6QRDPELHQWHFRP$OHWKDSDUDR%5
DWKDSDUDR&06;6QRDPELHQWHFRP$O2WHRUGH6yOLGRV6RO~YHLV7RWDLVDSUHVHQWRX
PpGLDJHUDOGHEUL[FRPYDULDomRGHEUL[SDUDR%5DSDUDR%56QRDPELHQWH
FRPGH$OHEUL[SDUDR&06;6HEUL[SDUDR%56QRDPELHQWHFRP$O3DUD
DOWXUDDPpGLDIRLPFRPYDULDomRGHPSDUDR%5DPSDUDR&06;6QRDPELHQWH
FRPGH$OHPSDUDR&06;6DPSDUDR&06;6QRDPELHQWHFRPGH$O
 'RH[SRVWRGHSUHHQGHVHTXHRDOXPtQLRWy[LFRFDXVRXSHTXHQRDXPHQWRQRVYDORUHVGHEUL[
PDVUHGX]LXIRUWHPHQWHRSRUWHHSURGXomRGHPDVVDYHUGHDOpPGHDPSOLDURFLFORGRVJHQyWLSRVGHVRUJR
VDFDULQRDYDOLDGRV
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